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(54) VIRTUAL COMPUTER SYSTEM 
(57)Abstract: 

PURPOSE: To dynamically reallocate all resources, 
allocated to one virtual com puter, to other virtual 
computers. 

CONSTITUTION: An LPAR control part for virtual 
computers LPAR as logically sectioned resources which 
enters a non-operation state as to the LPAR control part 
6 which controls the LPARs stops the OS of the 
corresponding LPAR and indicates the releasing of the 
resource of the LPAR corresponding to a resource 
control part 8 controlling the resource and the 
reallocation of the resource to other LPARs. The LPAR 
control part 6 of the LPAR to which the resource is newly 
allocated stops the OS of the corresponding LPAR and 
reads new allocation contents out of the resource control 

part 8. When a channel is additionally allocated, it is reconstituted and when the use rate of 
an instruction processor IP is added, the rescheduling of the IP is requested to a monitor 9. In 
another way, a new logical processor is generated and allocated to the corresponding LPAR. 
Then the OS of the corresponding LPAR is actuated according to the new allocation contents 
of a main storage MS. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the technology which reconfigurates 
assignment of the resources to a virtual machine dynamically about a virtual machine system. 
[0002] 

[Description of the Prior Art] In a virtual machine system, compartmentation of the resources, such as 
MS (primary storage), ES (extended storage), IP (instruction processor), and a channel, is carried out 
logically, and they are assigned to each virtual machine realized on a virtual machine system. The 
function which carries out compartmentation of such each resources logically is called LPAR (Logically 
Partitioned) function. 

[0003] Moreover, assignment of resources is conventionally extended, and degenerated and known 
dynamically about each virtual machine realized on the virtual machine system about each resources, 
such as MS/ES, a channel, and IP. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it was not able to assign, without having put in 
block all the resources currently assigned to one virtual machine, and affecting other virtual machines at 
other virtual machines. 

[0005] For example, it was not able to assign dynamically, without having put in block all the resources 
(MS, ES, IP, channel) currently assigned to the virtual machine A to the virtual machine B, and carrying 
out reinitialization of the virtual machine B, when one virtual machine A wants to go into the state 
where it does not produce and to extend the physical resource of another virtual machine B. For this 
reason, resources were not able to be reconfigurated, with the continuity of the business which was 
being virtual-machine B Performed held. 

[0006] then, all the resources with which this invention is assigned to one virtual machine - bundling up 
-- other virtual machines - being concerned - others it aims at offering the virtual machine system 
which can be assigned dynamically, without carrying out reinitialization of the virtual machine 
[0007] 

[Means for Solving the Problem] this invention processes using the assigned physical resource for the 
aforementioned purpose achievement. Are the virtual machine system which realizes two or more virtual 
machines, and the logic partition which divided the physical resource exclusively or in time sharing is 
followed. The logic partition means which assigns the physical resource contained in the aforementioned 
logic partition to the virtual machine corresponding to the logic partition concerned, The virtual machine 
system characterized by having the reconstruction means which replaces all the physical resources 
contained in the logic partition corresponding to the virtual machine to cancel with the aforementioned 
virtual machine which carries out a dissolution, and assigns them dynamically to other specific virtual 
machines is offered. 
[0008] 

[Function] According to the virtual machine system concerning this invention, each virtual machine 



processes using the assigned physical resource. Assignment of this physical resource performs a logic 
partition means by assigning the physical resource contained in the aforementioned logic partition to the 
virtual machine corresponding to the logic partition concerned according to the logic partition which 
divided the physical resource exclusively or in time sharing. For example, the utilization factor of each 
instruction processor contained in the aforementioned logic partition according to the logic partition 
which divided each of two or more instruction processors by each utilization factor if a physical resource 
is an instruction processor is assigned to the virtual machine corresponding to the logic partition 
concerned, and if a physical resource is a primary storage, according to the logic partition which divided 
the field of a primary storage, the field of the primary storage contained in the aforementioned logic 
partition will be assigned to the virtual machine corresponding to the logic partition concerned. 
[0009] And since it became unnecessary, if the virtual machine to cancel occurs, a reconstruction means 
will replace all the physical resources contained in the logic partition corresponding to the virtual 
machine to cancel with the aforementioned virtual machine which carries out a dissolution, and will 
assign them dynamically to other specific virtual machines. For example, the utilization factor of the 
instruction processor contained in the logic partition corresponding to the virtual machine to cancel is 
canceled, and the utilization factor of the canceled instruction processor is dynamically assigned to other 
virtual machines. Or assignment of the aforementioned field to the virtual machine to cancel is canceled, 
and the field which canceled the aforementioned assignment and the field of this capacity which 
followed the field already assigned to the virtual machine besides the above at the virtual machine 
concerned are assigned dynamically. 
[0010] 

[Example] Hereafter, one example of the virtual machine system concerning this invention is explained. 
[001 1] The hardware-resources composition of the virtual machine system which starts drawing..! at this 
example is shown. 

[0012] this example - starting ~ a virtual machine system -- hardware resources - ****** - four ~ a 
set - an instruction - a processor (EP1-EP4) one ~ a primary storage - /-- virtual memory - the 
section (MS/ES) - two -- and -- a channel - a path (-- CH ~) - three -- a device (DEVICE) ~ four - 
having . 

[0013] Each of these resources are divided into the exclusive or logic partition of plurality [ time 
sharing ] in LPAR mode (logic partition mode). Each logic partition is equivalent to one logical 
computing system (virtual machine). Then, each virtual machine will be called "LPAR." In this 
example, four instruction processors 1 are used for each LPAR in time sharing, and other hardware is 
exclusively used for each LPAR, respectively. 

[0014] Next, the logical composition of the virtual machine system concerning this example is shown. 
[0015] the inside of drawing, and 5 — every -- SVP (Service Processor) equipped with the LPAR frame 
which offers the operation interface to LPAR, and 6 every - it is the LPAR control section which 
controls the operation command to LPAR etc. Moreover, the logical instruction processor which 
performs the guest OS whose 10 is the operation system of LPAR (It is hereafter called "LIP") and 7 
control Guest OS according to the directions from the LPAR control section 6. Moreover, the LEP 
(Logical InstructionProcessor) control section which performs simulation processing to the instruction 
which needs a simulation, The resource-management section in which 8 manages all of the physical- 
resource information on all LPAR(s), and 9 are the monitors 9 which control each control sections 6 and 
7 and the resource-management section 8. The LPAR control section 6, the LIP control section 7, and 
the resource-management section 8 are constituted as a task, respectively. 

[0016] Hereafter, operation of the virtual machine system concerning this example is explained taking 
the case of the case where three LPAR(s) are worked. 

[0017] About three LPAR(s), as follows, resources MS2 and IP1 shall be defined and shall be assigned 
to now, for example, during starting. 

[0018] About MS2, MS origin, MS size, and MS size for extension are defined, as shown in drawing 3 
(a), namely, by this About three LPAR(s), as shown in drawing 3 (c), respectively, the field of MS is 
assigned by MS size from MS origin, and sticks IP1. Define, as shown in drawing 4 (a), and EP1 is 



assigned to LPAR1 100%. BP2 shall be assigned to LPAR1 and LPAR2 by time sharing by a unit of 
50%, IP3 shall be assigned to LPAR2 and LPAR3 by time sharing by a unit of 50%, and DM shall be 
assigned to LPAR3 100%. And assigned each of each IP is equivalent to one logical instruction 
processor LEP for each LPAR in this case. For example, LPAR1 has two LIP(s) of LIP equivalent to 
50% of LIP and IP2 equivalent to 100% of IP1. 

[0019] And the demand of wanting to end use of LPAR2 during operation, and to add and assign all the 
resources currently further assigned to LPAR2 to LPAR1 should arise in the state of such assignment. 
Now, it is referred to as LPAR which degenerates LPAR which passes all the assignment of resources to 
other LPAR(s), and LPAR which unifies LPAR which receives assignment of resources from LPAR 
which degenerates. 

[0020] In such a case, first, an operator is the LPAR frame on SVP5, and specifies the command and the 
INTEG command (henceforth, integrated command) which unify the resources of LPAR2 to LPAR1. It 
is made to include the number given as an operand to LPAR which degenerates, a name, and the number 
and name which were conferred upon LPAR to unify in this integrated command. If this operation is 
received, control will move from SVP5 to the LPAR control section of LPAR2 which is LPAR which 
degenerates via a monitor 9. 

[0021] The LPAR control section 6 of LPAR2 which had control moved takes out directions to the LIP 
control section 7 first, as shown in drawing 2 . The LIP control section 7 which received these directions 
changes the guest OS of LPAR2 into a stop state (processing flow 201). Next, the LPAR control section 
6 of LPAR2 issues [ changing into an OFFLINE state all the resources that LPAR2 owns in the 
resource-management section 8 which controls the resources, and ] directions in order to open all the 
resources (MS/ES, a channel, CPU) of all that LPAR2 owns (processing flow 202). The resource- 
management section 8 which received these directions performs resources opening processing which 
changes into an OFFLINE state all the resources that LPAR2 owns according to directions. 
[0022] Moreover, the LPAR control section 6 of LPAR2 takes out directions to the resource- 
management section 8 so that it may assign LPAR1 which unifies the resources of LPAR2 opened wide 
(processing flow 203). The resource-management section 8 which received these directions performs 
resources re-rate this processing in which assignment is changed according to directions. About the 
assignment after change, the content is held within the resource-management section 8. Under the 
present circumstances, the resource-management section 8 rearranges MS quota area of LPAR3, when 
the area of LPAR3 is assigned in succession to the area currently assigned to LPAR1 on MS2, as shown 
in (c) of drawing 3 . For example, as shown in drawing 3 (d), MS origin of LPAR3 is moved to the 
address 256 or 384. and the area to have been assigned to LPAR2 is assigned to LPAR1 succeeding the 
area to which it was already assigned ( drawing 3 (b), (d)) ~ it is made like 

[0023] Moreover, the inside of LIP (LEP realized on LIP21 and IP3 in LIP realized on IP2 among LIP(s) 
of LPAR2 is set to LEP22) of LPAR2, The utilization factor (refer to drawing. 4 (a) 50% in this case) of 
IP2 given to LIP21 about LIP21 is added to the utilization factor of IP2 about LIP 12 realized on IP2 of 
LPAR1, and this value (100% in this case) is held within the resource-management section 8. 
[0024] Next, in order to give the utilization factor of IP3 of LIP22 to LPAR1, new LIP 13 (logic IP of the 
maximum **** which is not defined) of LPAR1 is generated, the utilization factor of IP3 about 
generated LIP13 is made into the utilization factor (50%) to which it was assigned by LIP22, and this 
value (100% in this case) is held within the resource-management section 8. 

[0025] A result and the resource-management section 8 will possess the state of (b) of drawing .3 , and 
(b) of drawing 4 as internal information after the end of the above processing. 

[0026] By the processing so far, since the processing about Degeneracy LPAR (LPAR2) is ended, the 
LPAR control section 6 of LPAR2 returns control to a monitor 9. The monitor 9 which was able to 
return control moves control to the LPAR control section 6 of LPAR1 which is LPAR to unify. 
[0027] The LPAR control section 6 of LPAR1 which had control moved takes out directions to the LIP 
control section 7, and makes the guest OS of LPAR1 change into a stop state to the LIP control section 7 
first (processing flow 204). Next, the LPAR control section 6 of LPAR1 reads the assignment of new 
MS/ES to this LPAR1 from the resource-management section 8, and stores the information in the 



interior (processing flow 205). 

[0028] Next, the LPAR control section 6 of LPAR1 is assigned to LPAR2, and it directs to read 
discernment of the channel which is in the OFFLINE state from the resource-management section 8, to 
reconfigurate it to LPAR1 altogether, and to change it into an ONLINE state in the resource- 
management section 8 (processing flow 206). The resource-management section 8 which received these 
directions performs channel reconstruction processing which assigns the directed channel to LPAR1 and 
is made into an ONLINE state. 

[0029] Then, from the resource-management section 8, the LPAR control section 6 of LPAR1 reads the 
LIP number and utilization factor of LIP (LIP 13) which are newly assigned by the resource-management 
section 8 to LPAR1, and stores them in the interior as added LIP information. Moreover, the utilization 
factor after the change is stored in the interior of reading from the resource-management section 8 also 
about LIP used as change of a utilization factor. 

[0030] And the LPAR control section 6 of LPAR1 directs to connect schedule change of IP to a monitor 
to the resource-management section 8. The monitor which received connection reads and recognizes 
each utilization factor of LIP from the resource-management section 8. and every registered into TCB 
(Task Control Block) in the schedule of the LIP task which is a task which IP performs about LIP 
realized on self-IP ~ changing the utilization factor of a LIP task — every after change ~ it changes so 
that it may correspond to the utilization factor of LIP However, at this time, since the LIP task about 
newly added LIP 13 is not generated, it is not set as the object of scheduling. 

[003 1] Then, the LPAR control section 6 of LPAR1 takes out directions to the LIP control section 7 so 
that LIP of LPAR1 may be made to re-start. The LIP control section 7 which received directions updates 
the MS/ES size of Operand SD, sends the operation instruction of LPAR1 to LIP of LPAR1, and starts 
the guest OS of LPAR 1 (processing flow 208). 

[0032] Moreover, the result of the processing to an integrated command is reported to the frame on 
SVP5 (processing flow 209). By this example, since the integrated command was ended normally, the 
purport of normal termination or the content of new assignment is reported. 

[0033] Change of assignment of resources by the above processing is ended, (b) of drawing 3 , (d), and 
(b) of drawing 4 - the total after change » it is the content of assignment of LPAR Although there was 
change of MS origin about LPAR3 so that it might illustrate, the guest OS of LPAR3 is not influenced at 
all. That is, when it sees from the guest OS of LPAR3, it is still the completely same environment as 
change before. 

[0034] Now, since it can recognize directly that Guest OS is already ONLINE about a channel among 
the resources newly assigned to LPAR1, Guest OS can use this henceforth. 

[0035] About the portion of extended MS, when an operator gives the reconstruction command of the 
purport which extends MS to Guest OS, the portion of MS to which Guest OS was extended can be used 
henceforth. In addition, (the drawing.3. (a) reference) and Guest OS enable it to recognize that MS is 
extensible by specifying MS area for extension at the time of LPAR1 starting for this reason. 
[0036] Moreover, when an operator gives Guest OS the reconstruction command which adds LIP also 
about IP (LIP) added newly, Guest OS enables it to use LIP 13 added newly. That is, the guest OS who 
received the reconstruction command sends the command which starts TP (LIP) added newly to the 
corresponding LPAR control 6, and the LPAR control 6 generates SUKU about LIP added newly. A 
monitor 9 changes the task schedule of DP by which LIP added newly is realized according to the 
utilization factor of LIP added newly. 

[0037] It enables it to recognize all IP by the form of drawing 4 (a) defining assignment of IP at the time 
of LPAR1 starting so that Guest OS can recognize that IP (LIP) can be added also in this case. 
[0038] By the above, all the resources currently assigned to LPAR2 will be in an activated state as 
resources of LPAR 1 . 

[0039] In addition, instead of an operator giving Guest OS a reconstruction command, the LPAR control 
section 6 tells Guest OS about the area and IP (LIP) of MS which were directly and newly assigned 
through the LIP control section 7 by interruption etc., and Guest OS may be made to send spontaneously 
extension of MS, and the command which starts IP (LIP) added newly to corresponding LPAR control. 




[0040] As mentioned above, according to the virtual machine system concerning this example, the 
virtual machine which became unnecessary can be dynamically unified to other virtual machines with an 
integrated command. For this reason, like the former, the virtual-machine group to unify is stopped, and 
re-IPL of the resources is carried out after re-assignment, and it becomes continuable [ the business 
under operation of the virtual machine which it becomes unnecessary to work and unifies a virtual 
machine ]. That is, without affecting it to a use user, reconstruction becomes possible and increase in 
efficiency can be attained. 

[0041] In addition, although this invention explained the case where it applied to the virtual machine 
system which is not limited to the aforementioned example, and could change variously in the range 
which does not deviate from the summary, for example, was equipped with the LPAR function, it is not 
limited to this and can be widely applied about other virtual machine systems. 
[0042] 

[Effect of the Invention] as mentioned above, all the resources that are assigned to one virtual machine 
according to this invention — bundling up — other virtual machines -- being concerned -- others -- the 
virtual machine system which can be assigned dynamically can be offered, without carrying out 
reinitialization of the virtual machine 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the hardware composition of the virtual machine system 
concerning one example of this invention. 

[Drawing 2] It is the block diagram showing the logical organization of the virtual machine system 
concerning one example of this invention. 

[T)rawing.3j It is explanatory drawing showing assignment of MS. 
[Drawing 4] It is explanatory drawing showing assignment of BP. 
[Description of Notations] 

1 Instruction Processor 

2 Primary Storage / Virtual-Memory Section 

3 Channel Path 

4 Device 

5 SVP 

6 LPAR Control Section 

7 LIP Control Section 

8 Resource-Management Section 

9 Monitor 

10 LIP 
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(54) VIRTUAL COMPUTER SYSTEM 

(57)Abstract 

PURPOSE: To dynamically reallocate all resources, allocated to 
one virtual com puter, to other virtual computers. 
CONSTITUTION: An LPAR control part for virtual computers 
LPAR as logically sectioned resources which enters a non- 
operation state as to the LPAR control part 6 which controls 
the LPARs stops the OS of the corresponding LPAR and 
indicates the releasing of the resource of the LPAR 
corresponding to a resource control part 8 controlling the 
resource and the reallocation of the resource to other LPARs. 
The LPAR control part 6 of the LPAR to which the resource is 
newly allocated stops the OS of the corresponding LPAR and 
reads new allocation contents out of the resource control part 8. 
When a channel is additionally allocated, it is reconstituted and 
when the use rate of an instruction processor IP is added, the 
rescheduling of the IP is requested to a monitor 9. In another 
way, a new logical processor is generated and allocated to the 
corresponding LPAR. Then the OS of the corresponding LPAR is 
actuated according to the new allocation contents of a main 
storage MS. 
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[0 0 13] C*l5<D#jS»fcl\ L P A R*— K (HH 
aEBc&SiJSns. SftUIEHli, 1 o©M«W&«- 

Ii->Xfi (ftSCTJHK) fCffl^-r?.c ^CT\ 
StrJH«* TLPARJ fcPf-PCfcfc:**. #5«!|T* W 

4 ■ooyfaftzfu-t* v +r 1 test #fijfityc v §lpar 
C0 0 1 4] 4^aSWte««^EKH-»»S'^-rA 

<oiS8!«fc«iis*jj?*o 

[0 0 15] 5tt^&L P ARK:*tr34-^U— ~> 

3 W 7i-X^W3 LP AR7 U- 
ftS VP (Service Processor), 6 
ti&LP A R^\(D^nv> K&fc-^JfflrT?, L P A R 
$iJffllg|5T'a6 i> 0 * fc, 1 0 « L P A R CD*-* U- •> 3 > 50 
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iyTsT-hX-^ t c *><r>77, YOS £3lfTf 3 SHIS*)* 
f^T'D-fe-y+r (fcTF. TL I PJ t^o) , 7ttLP 
A R*J«6 ^P,£Djg^tC^oTyx hOS £«U 

— >3 >%m&70 LIP (Logical Inst 
rue t ionPrbcessor) $lJ'<Slgk 8 l£-£L 

par ©wgjgisi^^-r^TBa-r a^g^agp, 9 
tt&HflPtt a , 7 tisatesffi 8 i&gmt**:—* 9 t- 
lp'ar*jws»6, l i POTSP7, gomsg 

COO 1 6] UTR **fl6tWm«*^EaH-W»3/X-rA 
©■W^*> 3 oco L P A R &IMb£-£Sif&%0i|lc i: 9 

COO 17] fcfcjttf, igffijB^ «IMS2, 

IPIA^ 3OC0L P ARiCOVT^Ocfcdt, 

C00 1 8] MS 2lcOV>Tti. MSt'jy 

X MS^X&tfffi^fflMS+MX^ H3 (a) \C 

^-r<fc9tcs*^ti, cnic^o, ms coffin, 30 

OLP AFUCOl^T, ^ft^tl.03 (c) iCTjVTJ:? 
tc, MS^-Uv ? VA^MS-9-'l'X«'fiJ*)^TP>nTii3 
tK IP lOI/vni, mA (a) KlTjVr idlers 
tU I P ltfl 0 0%LPAR HCfiJOST^ft, IP 
2tfLPAR 1 t L P AR 2tC^fiJlC J; 0 5 0%-TO 
fiJ0^Xe>tl. I P3tfLPAR2tLPAR3 ICB#^" 

sijtcto 5 o%-rofijo^TP)n, iP4*noo%L 

PAR3JCfiJt)STe)tlTV^fecDfr^)„ fLT, C 
<£>*§^\ #LPARCt-3t, SI Voym^TftOlZ 
ft€ti£>\ -^<Dmmtzfa%-7u*i'y*)-L I PiCffi^ 
•Ti), fct^lf, LPARllt IP1O100 %lcm 
^■t^LlPt. I P 2 CD 5 0 %lCffllirr 3 L I P CO 2 
OCDL I P^jfOo 

[0 0 19] ^LT, CO«fe5*»J0ST«ffi^W*4> 
tc, LPAR2C0^^7L-. $P>tc, L P A R 2 
fiJO^TetlTl/^SIgcO^T^ LPAR1 miUPL- 

MMClfiJ 0 ^Tc03>T^r{tilC0 L P A R icjjgf L P A R * 

m®t%> LPARt, tei-r« lpar o 

ST*»*«l* L P A R^r^-r?. L P A R h^"„ 
[0 0.2 0] cey&v&Wr&ic ^u-^tt, 

SVP5±OLPAR7U-AT*, LPAR2C0^®^: 
LPARlti^ti 1 3-7>h\ I NT EG nw K 

*^>FfcLT, ffijl-rS.L P ARKWci 

*6^<fc5tc-ri) 0 CcD^U—>3y^rS^i>i:, S 
V P 5 9^SLT|gjI-t-S L P ART'feS 

LPAR2C0LPA RSJffllgPtC. $IPWg£ 0 
[002 1] »J®^^nfc LPAR2C0LPA R» 
g|56«; 02{c^-r.t^ic, ^"TL I P»g|57tCji^ 
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^m-To COfiS*Stfft, L I P#W»7 tt LPAR 
2<DyxhOS€rXh*y^ibcffitC-ra (ffil7D-2 0 
1) o LP AR2<DLPAR»SB6te. LPA 

R2ft^«LT^*£3fcB<MS/ES* C 

pu) *-r^TBBS!rr*ai. *o«««rSij»r*is«e 

SSB81CLP AR 2*^*LTl/\5^«*OF F L I 
NE«SSfct««t3}SSS:Hlf 00370-2 0 2) 0 
C ©^^ttfeMBWiSB 8 tt, JBSKitfco T L P A 
R 2ft^f=&LTt^*^»H*0 F F L I N EttJBte-TS 

[0 0 2 2] Sft, LPAR2eOLPAR*JIB8B6tt. 
MttStlft L P A R 2 ©«iK*»fr^r* L P A R 1^ ■ 

-2 0 3) o C<0ffl^«»JftjKB»®P8tt. 

.-eesrrso c« xan@ffi8»-. H3o ; (c) ic 

^-£■5^ MS2±, LPARifcfflDStsnt^ 
l,i'J7^ LPAR3<DX'J7ft\ iS^LTfiJD^T 
6*lTl/^S»&. LPAR3<DMSIJt)STX'J7«:B 20 
SBH-T^o 03 (d) Km-f&o^ LPA 

R3CDMS*U^>*TFUX2 5 6^3 8 4 iC^SfrT 
5cfc-5frC"T5o ^bt, LPAR2tciJDit.5ht^- 

rc5K>-xU7«\ LPAR ncrocsjoSTenrv^c 

xyTK^LTSUDSTS (03 (b) . (d) ) cfc 

[0 0.2 3] LPAR2C0LIP (L P AR 2C0 

L I P(Dv^>, IP2±tc|HStlfcLIP«:LIP2 
K I P 3±tCiS?n/cL I P^L I P 2 2 
<Do%, L I P 2 1 fcZOl/VfttL I P 2 1 tC^-ic^nfc 30 

1 P 2<0*iJffl* (CtDi&&. 5 0%, iH4 (a) #?SJ 
3\ LP AR 1 CO I P 2±tC^SnfcL I P 1 2tCO 

(Dm (ccot^ i oo%) %im?%o 

[0 0 2 4] . L I P 2 2 CO I P 3 <£>f ijffls|£g\ L 

PARI L P A R 1 <D#rfcft L I P 1 3 

(^m^tix^r^mmmommi p) *£j«u 

LfcL I P 1 3fclO^T0X I P 3<DfiJffl*S:. L I P 

2 2tCflJOST6nTl/^cfiJffl*:C5 0%) kU 
*g3SB8rt-CCOffi (C<D*§£\ 1 0 0%) 40 

[0 0 2 5] K»S9ffi8ti. W±€)*Dao»T 

ft. Wg(5'ltfB^LT0 3cO (b) (b) cot*; 

[0 0 2 6] CC£T*<D«!Stu<fc^T* SSilLPAR 
(L P A R 2) lCO^TO^i«l|§7^S^T\ LPA 
R 2 <0 L P A R$WgP6 tt. SW^-^ 9 ^cS*To ftJ 
»*HStlfc^*9«. S^nLPARt*6§LP 
A R 1 <D L P A R »gp 6 tcM^^-To 
[0 0 2 7] 9J8S*&S*lfc. LP AR 1 COL P ARM 50 
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omen, l i psmjsr 7 tcfi^smu l i p 

»J8Uffi7tCLP AR lCDyxhOS^hy^KfiW ' 
■e-* (5Qii7n-2 0 4) o #»C, LPAR 1 COL PA 
R*J9Si56tt, CC0LPAR l-\co. Srfe'SMS/ES 
<O»J0^T««WraB8^6R*HiU «C 
«WS:tt«r* GSPi7a-2 0 5) o 
[0 0 2 8] LPAR 1C0LP ARffrJffl]gfl6te. 

L P AR 2ic9JDijT£nT^T. OFFLINE^l 
£ ft o ^l^OMffiiJ^SBBBaSB 8*9 

U -T^T L P A R 1 tcSS/SLO N L I N Ett^tcT- 
*«t'5«iB»aW8U:JiS^ra <SQ«:7n-2 0 6) o 
CtfDja^*»JfcJWSRffiP8tt. i^£ttfc*-**;l/ 
4LPAR HCfiJOSTONL I NE^fctSft* 

[0 0 2 9] LPAR 10LPARSJW6B6 

*i, XSBfflW 8 J: 9 L P A R 1 teSfrfcfcffl 0 ?>n 
§LIP (L I P 1 3) COL I P#^fcfUffl**jtiBW 
8»8 cfcOWSWa*, iStaStifcL I PWBi:LTrt» 
tctSlfl-rSo £/c. *Uffl^S»£S:-?fcL I Ptcot- . 

t t , *o^s«o!)*ijffl**3aiBeasiJ 8*0 bew&* 

[0 0 3 0] fit, L P A R 1 COL P A R»Igf$6 

fri. *LI P05pJffl**«iBSaSP8 J:0R*/£L»i 
."T*o ^LT. I P^g I P±tc^3S*tifcL I Ptco 
^T*fft5*X*T*SL I P*X^(DXy^— ;l/ 
^ TCB (Task Control Block) 
teg® S n/e& LI P^X^ cof iJffl^«:^H"r & c i: 
* 0 ' SffigOft L I P <D* l*Cffit § J: 3 KlSS 

■TSo /c/cu sffctciiApsnfcL 1 p 1 ?>\z^>x<d 

LI P^X^d C(Dm&T&^f&ZftT\s^l^ X 

[0 0 3 1] CCDtg. LPAR 10LPARS»JffllS|56 
14, L PAR IOL.I P*SBB56S-e:SJ:5 L I PSJffll 

SB7u:jBs*tH-ro «**s»fcL 1 p«am±, * 

^7 > KS D©M S/E S WXSSSrLT L P A R 1 . 
^tl^LPAR lOL I P^^ LPAR 1C0 
yxHOS*^-h«*5 W17U-2 0 8) 0 
[0032] S/c. SVP'5±07U-^cWL> tt^ 

09) o *mm®mz, ttt£^>w±iEmcisTLrc 
cor% iE«»7og, t>u<t±. Sffcawoarorts 

[0 0 3 3] U±c05ailT% a«OliJ0STCDSM«» 

y-r^o 03o (b) , (d) at/H4<o-(b) ^ a 

MS^LPAR(Df»J*3^T(DrtS?fc5o H^Scfc 
LPAR3(COl/^Ttct, MS^'J^yOSMttfe' 
ofc*\ LPAR3Oyxh0S«<"f?)»»?:SfrtTl/^ 
ftV\ "Tftt)^, LPARSWXhOSi^lSt 
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[0034] st, Sffu< lpar ncwoyrcenfc 

SS<D3"^ ft^Wco^ttl BBcyxhOS^O 

[003 5] S£3S*nfeMS<OS|5»tCOl/^Ttt, 

MS«>a5»«r*iJffl-t?*««fc3^a:*o'S:«3, ccofc* 
tc. L P A R 1 SLhtf^tcffi?ifflM S x D TfctSj&T £ 
CtlC&O (03 ( a ) ^ yxhOS^MS^ 

[0 0 3 6] SfU<iiftPSnfeI P (L.I P) lc 

o^xfe, *^u-***yxhostcL.i p^aiAnf^ 

<j§*P£tl/cL I P 1 3**Jfflt?*5<fc-5tc-rSo 

Apsnfci p (l i p). j&eib-rs^^K^jS'ra 

LPARMi6tcgO, LPARSMW6B;. &rL<il*P 

snftL i ptcovvrox^£/?£-r£ 0 ^x#9&. 

[00 3 7] C<D»&fe. IP (L I P) ■tfiiSflt?#5 
Cfc*yxhOSA^HKt?#5ct'5, LPARlultf 
mc, 04 (a) OJ^TM POilJ»3ST*^e-r5C 
£lc&K>±l P*!S«t?#SJ;5teLT^§o 

[0 0 3 8] Wltaot, LPAR2tCfiJDST?>n 
T^fcjffiBfcfc^T, L P A R 1 cDjffigl<h LTrSttffcK 

[0 0 3 9].^ ^U-^^XhOStcWg^a 
^VK*4*Sft*>bfc:, LPARi'«6^ LIP 

MS£DXU7^I P (L I P) *f "J3i»^Fi?y X h O S 

yxhos^g«cMs«?i^ Srb< 
mutt tire i p (l i p) *ei!j-rs=iv>K«r*f*S"r 

SL P ARSiJWcBi*<t'5^LTtcfcV\ 
[0 0 4 0] W±0«fe3fc, 2|^feW(5Su:«SflBBIt3»« 
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. ^XxAlCjctUf. I&^rjvy Rc£oT, ^<h&o 

[0041] *i3. *^tt«fflB*stiff9^iBS«nst> 

T'&>X fcfcAtf. LPAR«^*«AftfieHH-W8l'> 
[0 0 4 2] 

KSWOJtt*] £U:<D«fc3K:> *«Wfrcj;n«, loco 
[0 l ] *f^O-^jM^«S{E^Jra'>XxA<D 

[02] ^m(D-mmmicimimMmmiy^L,(D 

m&M&^ctya 7*0t65o 
[0 3] MSOSiJO^T^-r^0T^^o 
[04] I POWt)ST*S-rBMBB|-efeSo 
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